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{54! Mould!? aitty &urtace on a workplace 



{57} High quality stiii vork are produced > are 

sr ?}, tbt ? being to place a workpiace blank (1; so that mere ss minimum 

i ?p s ee t and the moid {2} in is tmt fuc d in < 1 

j < ! f f DO>V 

< t (: ',ra y after c^tioo? - > 

The coated worfcpiece may bo a parabotsc concave antenna, provided with a metafile and/or organic 
- i, -c i it* ton on the surface of the mould so that the gap is- 

defined between the foil end the workpiece. j 
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SPECIFICATION 

A method and apparatus for producing 
components; with accurate surfaces 

5 

- s - on to a method and an 
apparatus for forming high quality surfaces on 
workplaces and more particularly but not sx* 
clusiveiy to such a system in which a work- 

10 i o )!0 - ' ' Wis 

desired form of surface so that a gap is 
formed between the tetter and the workpiece 
and curable resin is introduced into the gap. 
Wore specifically, the invention is concerned 

15 with the production of parabolic concave an- 

A large number of different techniques are 
present i c * 3t>' vat 

ings in molds. Furthermore, casting methods 
20 have been proposed for hillno up flaws in a 
blank or faulty component by placing It in con- 
tact with a moid and introducing any of a 

25 piece. This latter form of the method yields a 
negative replica of the mold with an accuracy 
which ust -! v see « s ecrease m the 

size and unevenness of the gap to be filled 
between the material and the mold, since the 

30 casting material introduced into it are gener- 
ally subject to a volume-dependent degree of 
shrink on solidification. For casting within such 
small gaps vacuum or pressure methods may 
i of such 

35 methods is the deformation of the workplace 
occurring owing to the acting forces. Such de- 
ne era > in 

the t.as e > d :omp > 

stents, 

40 Furthermore, there are processes for the 
production of structures in which metallic or 
organic foil of various types is bonded to the 
workpiece. The foil is provide;:! with a hot 
melt or other adhesive and is pressed on the 

45 workpiece mechanically, pneumatically or hy- 
drauiicalty. In such a process the aim is to 
produce a bonding gap which is as even as 
possible. The larger the areas to be bonded 
the greater the risk of gas inclusions. The 

50 coating necessarily alters the geometry and di- 
mensions of the component 

One aim of the invention is the creation of 
an Improved method and an apparatus for reli- 
ably molding components with a high quality 

55 surface, using simpse means, by introducing 
Ei - w . v -> ^ -! ■ \ - ■ r 
said workpiece and a mold. 

■> ; f > < of the in 

vennon, components are to be produced, us- 

80 ng sit \ > - in th form of antenna 
bowls conforming to a paraboloid of revoiu- 

!n order to attain these or other objects 
appearing In me course of the ensuing specifi- 

fih ir met! 



quality surface on a workpiece is characterized 
by comprising the steps of piacmg said work- 
piece with an inaccurate surface thereon adja- 
cent to a mo o i t ahiy surece 
70 corresponding to said eventual high quality 
workplace surface to be produced, so as to 
leave a minimum gap therebetween, introduc- 
ing a curable resin into said gap. said resin 
flowing in a non-separating manner and sub- 

75 stantiaily solely under the action of capillary 
forces, causing said resin to cure and remov- 
ing said workpiece from said mold with said 
resin thereon as a coating. 
In the new method the resin filling the gap 

SO is not iutioducea by pressure or vacuum but 
only by exploiting capillary forces- The width 

respect that a capillary action is able to take 
effect, The gap width Is a few tenths of a 

85 millimeter. The resin used for forming the high 
quality surface may i am m ssin with a 
wetting action. It is to be employed without 
solvents in order to prevent trie formation of 
hubbies. If required a substance may be 

90 added with lowers the viscosity so that the 
resin flows more readily. 

' esi s simp man- 

ner by means of err. { -z exit a pipe or the 
like, car : >o be taken to see that 

95 

the inclusion of air hubbies. 

n order to form 1 a shims are 

placed on the v >i - i mat 
Is to say on the part which Is lowermost. 

100 On filling the gap with the resin the shims 
c sslbie for the 
resin to come into contact with them and 
there is; a com-.nuous mtnimum gap over the 
full surface of the said workpiece to he pro- 

105 duced and between It and the mold so that 
such gap may be filled with resin utilizing 
capillary forces in a non-separating flow 

After the upper part, i. e. the mold or the 
workpiece has floated clear in the mass of 

110 resin si t>piie< a the smasniog s 

moved more or less simultaneously and if 
necessary the two parts are pressed together 
in order to reduce the width of the gap, This 
may be done by weighting or using mechani- 

1 15 cat means, which press the two pans to- 
gether, 

it is best for the resin to be introduced at 
the lowest point of the gap. This ensures that 
th v adja 

120 cent surfaces as >x compieteiy fills up the gap 
without leaving any air bubbles in it 

in the case of the production of a ihree- 
dimenslonaliy curved concave component with 
rge surra t exan >f ab< 

125 1 square meter of en antenna In the form of a 
paraboloid of revolution, the invention ensures 
the production of sn >p num t gative replica 
of the moid- starting with a blank or workpiece 
wh en "ps ma" i c z haws t is 

1 SO . sr rhss wvnsc m i »nr . o . > 
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therebetween is filled from below or from the 
side with resin. 

A particularly advantageous form of the 
method is characterized in that before placing 
5 the work p:sr.f> against the mold s fot* of or- 
ganic materia!, paper, metal or a metal-organic 
material composite ("coated foil") is placed 
against the moid., the workplace is then ar- 

f i - noiO 1 f > 

10 a gap and the resin is intt ft ced into the gay 
between the foil and the workpiece. In such a 
case it is for instance possible for vacuum or 
mechanical means to be utilized to apply the 
foil to the moid, — or on the moid if the moid 

15 is under the workpiece, and to form the lower 
part. Alter me filling of trie gap exclusively by 
caol jo, * ' t 

per side of • t foil will form a negative repfaca 
of the moid or In other words the configura- 

20 on of a \ guiarstiea \ cot 

rected in a simple operation. 

Trie invention vviii now be described in de- 
tail in what follows with reference to the ac- 
companying drawings. 

25 Figure 1 shows a first working example of 
the invention. 

Figures 2 through 4 show different stages in 
the operation of a second working example of 
the invention. 

30 Fig. 1 shows diagrammatical/ an apparatus 
with a lower workpiece 1 tor the manufacture 
of an antenna paraboloid of revolution- This 
antenna is to be produced with an accurate 
concave paraboloid surface 8. 

35 The apparatus comprises a mold 2 with a 
lower end accurate convex paraboloidm sur- 
face for n * face 8 of the paiauo 
ioid and a res in supply duct 4. 
The workpiece 1 Is firstly positioned a- a 

40 distance s of approximately 6.3 mm under the 
moid 2 using shims 5 between it and the 
workpiece. The duct 4 is partly in the form of 
a hoie 7 in the workpiece, such hole opening 
at the lowest point 8 and center of the para- 

45 hobidle area, 

Then a curable resin 3 with wetting proper- 
ties, as for instance a polyester, is supplied 
via the duct 4 In a non- separating stream. 
Owing to capillary tomes the resin orogres- 

50 sively . o , o- , 

which depends onnv < . i ? 

the latter will float on the resin so that the " 
shims 5 may be removed. 

The resin 3 spreading out under the capil- 
. <■ "° * ' c.»i o that 

v „c Cm, - iio 
e ga i 3 nne 

me mol 2 ns a- :e 

60 thickness of the rein layer, Curing , - 1 

sin or plastic then takes piaee and the mold 2 
is removed. 
Owing to the small amount of resin 3 there 



face which is substantially an accurate nega- 
tive replica of the lower side of the mold 2. 

If a convex surface is to be corrected, the 
arrangement will be the other way up so that 

70 the moid is under the workpiece, in such a 
case the resin Is supplied downwards — again 
through the workpiece — to the lowermost po- 
int of the gap which also corresponds to the 
center of the surface to be corrected. 

75 it an additions! coating is to be produced on 
a workpiece 1, a foil 10 (see Fig. 2) made up 
of an organic, material, metal or a composite 
foil of metai ana org s ; s a coatee 

foil, is placed on the mold 11. The 

80 the foil 10 is then held together with the 
workpiece 12 (see Fig, 3) In an apparatus 13 
in such a way toe: a : .p.. nary gap s is formed 
between the foil 10 and the workpiece. The 
s„- (,> o ! n and 

85 the gap a Is therefore held somewhat obli- 
quely in order to cause the filling of the gap s 
t c n I ^ 

introduction of the resin 1 5 In this case takes 
place directly into the gap s, which st the 

90 lower side IS is sealed, such seal extending 
as far as the inlet 17 for the resin. The seal 
16 is funnel-iike in cross section so that in all 
directions there is an ascending direction of 
motion, 

85 Then, as Is the case with the previously 
described form of the invention, the gap s 
between the foil 10 and the workpiece fills 
with epoxv c other resin 2 \fxe e oval of 

dot t m > i 

to the desired surface and a; the same time" 
the surface of the workpiece is corrected, see 
105 f ig. 4. The foil 10 is applied to the mold 11, 
for instance Pv vs . 

it will be seen from the above account that 
in the figures the gap s is not shown to scale 

110 and is in fact very much thicket, in relation to 
the other parts n reality. As 

we have seen it is a question of a very nar- 
row gap s which may be termed a capillary 
gep, which Is only illustrated conventionally, 

1 15 jggerateti me * jj-es 

CLAIMS 

1 h metm c : i high quality sur- 
face on a w, - > , comprising the step;; of 

120 t m kpiece » i t > 

re i ^ , ^ 

quality surface corresponding to said eventual 
nig y workpsece surface to i 

so as to sesve a minimum gap therebetween, 

125 ttrod no - u esln In a d p, said 

resin flowing in a non-separating manner and 
substantially solely under the action of capil- 
lary forces curs and re- 
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2. A method as claimed in ciaim 1 wherein 
shim means is placed between said workpiece 
and said mold to define said minimum gap. 

3. A method as claimed in claim 1 or 

5 mm 2 wo - sin *s it ttroduced into 

m -i 5 £ C" 

> ^ x n- p o 
on introducing said resin said shim means is 
removed so as to keep such means clear of 
10 said resin, 

5. - ^ -t s < [ n 

after said moid has floated dear of said work- 
piece in said resin a!; of said shim means is 
removed', 

15 6. A method as daimed in claim 4 wherein 
kpiece sted clear of said 

moid in said resin ail of said shim means is 
removed 

7, A method as claimed in any one pre- 
20 ceding claim wherein directly after complete 
filling o* sa ■} eedth oi 

said gap Is reduced by weight means rela- 
tively pressing said moid and said workpiece 
towards each other. 
25 8. A method as daimed in any one ore- 
ceding s a fte complete 
fi!i iq So ^ sin t c breadth of 
said gap is reduced by mechanical means rela- 
tively pressing said mold and said workplace 
30 towards each other. 

10. A method as daimed in any preceding 
claim wherein said resin is introduced into said 




35 ceding 

the moid and the said gap is between a side 
of ssid foil remote from said moid and said 
workpiece and said resin bonds said foil to 
- 1 , - reduced in 

40 said gap from below, 

12. A method as claimed in claim 11 
wherein saio foil is a metallic foil. 
13 A memoes a - i 

45 o 3 , rgsmc c i 

14. A method as claimed in claim VI or in 
ciaim 11 with claim 12 or claim 13 wherein 
said foil is applied to said maid by vacuum, 

15. A method as claimed in any one of 
50 claims 11 to 14 wherein said foii is applied to 

said mold by a mechanical means. 

16. A a s one 
prectiing cla>rn wherein said resin is an spoxy 

55 17. An apparatus for producing a high 
quality surface on a <\_> ut « ■> 

moid whose surface has a high quality surface 
corresponding to the - nt a jh qualm, sur- 



curabie resin into said gap. 

19. An apparatus for producing a molded 
w ! - mg a 

70 ,on, means lot <>> «>rt 

ing a workpiece under said moid so that an 

; ate s lac sen on is spaced from said 
convex moid with a minimum gap there- 
between, such inaccurate surface generally 

75 conforming to said moid surface, and means 
for introducing resin into said gap in order to 
build up said inaccurate surface as a high qual- 
ity surface essentially corresponding to said 
mold convex surface. 

80 20. A bow! antenna with an Inner concave 
surface corresponding to a paraboloid of revo- 
lution and in the form of a workpiece with a 
layer of capltiary-cast, continuous resin thereon 
forming such inner surface with a high degree 

85 of accuracy. 

21 < A bowf antenna as claimed in claim 20 
comprising a layer of foii on said cast resin 
ana constituting said high quality inner surface. 

22. A bowl antenna as claimed in claim 20 
90 wherein said foil is a metal foil. 

23, A bow! antenna as claimed in claim 20 
wherein said foii is an organic foii. 

24, .A bowi antenm v 1 
wherein said foii Is a composite foii mads up 

25. A method according to ciaim 1 sub- 
stantially as described hereinbefore with refer- 
ence to and as illustrated in the accompanying 

100 26. An apparatus as claimed in claim 17 
ubsta i 1 r 

reference to and as Illustrated in Fig. 1, Fig. 2, 
Fig. 3 or Fig. 4 of The accompanying draw- 
ings, 

105 27. A structure With a high quality surface 
whenever produced by the method according 
to claim 25 < * ciaim 26, 

surface whenever produced by the method ac- 
1 10 cording to claim 25 or the apparatus accord- 
ing to claim 28. 
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